Properties of tropomyosin from the dual-regulated obliquely striated body wall muscle of the earthworm (Lumbricus terrestris L.).
The obliquely striated body wall muscle of the earthworm Lumbricus terrestris L. possesses a dual actin-linked and myosin-linked regulatory system. Tropomyosin from this muscle has now been purified and its functional properties compared to tropomyosin from vertebrate skeletal muscle. Earthworm tropomyosin has a molecular weight of about 70 000 and is composed of two polypeptide chains of molecular weight of 34 000 and 37 000. Structural and functional similarities to skeletal muscle tropomyosin were demonstrated with respect to the formation and periodicity of paracrystals and nets and the potentiation of skeletal muscle acto-SF1 ATPase activity at low ATP concentration. Likewise, earthworm tropomyosin inhibited skeletal muscle acto-HMM ATPase activity at normal ATP concentrations but to a much greater extent than skeletal muscle tropomyosin; this inhibition was removed by skeletal muscle troponin, in the presence of Ca2+. In a system containing earthworm myosin and skeletal muscle actin, earthworm tropomyosin had no detectable influence on the actin-activated ATPase activity. It is concluded that earthworm tropomyosin plays an active role in the actin-linked troponin-dependent regulatory system and has no measurable effect on the regulation via myosin.